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ARYCTHYECKHNN KYPHAIJ

————————————— — = —
‘ETOM VIl 1962 Bmmo 1

: @QOKYCAPYIONAA KOHHEHTPATOP YJIbTPABBYKA
: U3 TBEPJIOTO MATEPHAJIA

M. I'. Cupomoxr

Ilouasana BO3MOKHOCT, HCIOJB30BAHAA TBEPAOTO Tela B KadecTse
dorycupylomero yerpoiictea ¢ mnociaepyiomedf nepemageii choxycEposam-
HOTO 3BYKA B JKAAKOCTH, YTO B HEKOTOPHX CIydaaX MoKeT OMTE Goliee BH-
TO/IHKIM, HeM UCIOXb3OBAHHE A $orycHpoBaHRA caMoil HccaemyeMolt smup-
KOCTH.

Jlns nonydeRnA GOJBIAX 3BYKOBHX AaBlIeHHH NPEMEHAKTCA Pa3iHYHHE
THIOH KOHIEHTPATOPOB: BOTHYTHE HM3JIyIaTelH, JMH3E, 3epKajia U TaK fgajee.
Bce atH m3BecTHHe ‘doKycupyomue ycTpoiicrBa cO3a0T CXORAmMMECA pPOHT
BOJNHH B )XHAKOCTH. B 061acT! PoKaIBLHOr0 NATHA TAKOT'0 KOKIGHTPATOPA Jier-

| KO MOKHO IOJYYHTH JaBJICHHSA, BH3HBAOIMKUe KABATAIMIO KEAKOCTH. OfHAKO
10 Mepe yBeAMIcHAA HHTeHCHBHOCTH 3ByKa KaBHTAIlMA HAYHHAET 00 pa3oBHBaTh=
¢a yKe 10 OKATBEOTO NATHA, HO3TOMY POCT 3BYKOBOTO AaBleHHA B caMoM (o-
KaJbHOM NATHE BaMERAAETCA.

Kpowme Toro, npa 6015107 HETEHCHBHOCTH JOXYCHPYEMOr0 3BYKa B HKUKO-
CTH HAYAHAIOT CKAa3HBATHCA HelMHeHHHe 9QPeKTH HCKa)KeHASA GOPMH BOJHH.
PacupocTpaHasch B JKANKOCTH, CHAHYCOHMAAJIbHAS BOJHA IOCTeNeHHO IpeBpa-
ImMaeTca B BOIHRY nuioo6pa3noii GopMul, SHePrAsA MePeKaTHBAaeTCA H3 OCHOBHOIN
‘B BHCIINe TAPMOHHKH, B Pe3yJbTaTe 9ero pacTeT HeJHHeHHOEe HOIJIOMeHHe B
KHAKOCTH. JTO sBJICHHEe TaKIKe orpanmmnae'r pOCT 3BYKOBOTO AaBIOHAA B

! . $oKaNBbHOM HATHE.
Ecau cosnats cxopamuiica poHT BOJHEH B Tnepnom MaTepHaje M BHBECTH
- 3BYKOBYIO SHOPTHI0 B JKHJKOCT, KOIla aMIIATYAa Kone0aHHH yiKke JOCTHIIA
He00XOIHMOro 3Ha4YeHAA, MOKHO 3HATHTENLHO YMOHBIIUTS YKA3AHHH® TPYA-
HOCTH. :
Hamn GHia cftellaHA HONHTKA NONYIHTH cxo,tmnmnca $pOHT BONHH B He-
KOTOpHX TBeP/IHX TeNax, HANPAMeED, B B AJIOMUHAEBOH moiaycdepe, Ha BEEMECK
. cTOpoHe KoTopoil OHJM cAeJaHH IIOCKHe IVIOMAXKH A INPHKIEHKH Ibe3o-
A . IEKTPMYeCKOK MO3aMKH, B CHCTeMe B BH/e mapabojionjia BpaIeHAsT M JPYTHX,
1 ' OpmHEAKO B 3THX KOHI@HTPATOPaX, KpOMe BOJH He0GXOqAMOro TANA, IPACYTCT-
: . BOBAJO MHOTO PasJMYHHX BHJOB KoXe(aHHIl, B CBA3K ¢ YoM OHH 00JafalH He-

| QOJABMAM K. . f.
1 _ ‘ Ina cosganms cmmMeTpHuHOro cxomsmeroca Pponra HMcaronmu [1] mpen-

JIO/HT MCHOJIB30BATE TBEPAHIl mMap, B MeHTPe KOTOPOro HAXOJMTCA IOAOCTD,
; BATIOJHAGMASA ‘HCCAGNYOMOll JKAXKOCTHIO,
| o Ecnn moBepxHOCTH TaKOro mapa cEEPa3HO Bo30y KAaTh, HALPAMED, TBE30-

; ~ 9JIEKTPHYeCKOH MO3aHMKOil, TO MOKBO LOAYYHTb B YHCTOM BHJE pagHANbLEO
| CHMMeTpHYHHe KoJebanas. Ecau B IPeXIONOKEHAN Gorymeii BOJHK ycnleHHe °
' cepuueckoro KormenTpaTa 6mao 6u 2 kb (rge k — BoxHOBOS UHCHO, b — pa-

Anyc mapa), T0, Bo3Gyxias cepy Ha PesOHAHCHHX YaCTOTAX €0 PAAHATLHBIX
KoleGanMii, MOKHO NOAYYHTh  HONONHHTeABHWE pesoHaECHHH BHHTPHNI.
Benmunna ero onpefeisercs moTepaME B MarepHaxe chepu. Ecau Hacrponrs

. TAK/Ke B Pe30HAHC H BHYTPEHEWIO MOJOCTH, TO JIOAYIHTCH OINE OAHH PO3OHRN-:

| CHHI BHHEIPHIN, BeJHYNHA KOTGPOTrO\ONPOJeASETCH HOTOPAMH B KEAKOOTH,

| sanoauamelt morocts. Ilpa sroM HaEGOIBMAR AMILIATYAA CMOIIEHHA CTOHON

. TONOCTH (B COOTBOTCTBEHMO K. 1. JX.) 6yaeT npn connanannn Pe3oHANCOB w
| nna:mm KoxeGaumii c:}epu H NOR0CTR.
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' Jlma Toro wToGH MaKCHMAJbHO® AaBIeHAe OLLIO B IeHTpe MOJOCTH, & HA €0
rpaHANe GHI y3enx KasaeH#AN (Ipa 9TOM BO3EUKHOBOHA® KABHTAIMA HA IPAHHIIS
SKAIKOCTE — TBEP/0E TeI0 GYNeT 3aTPyAHEHO), AHAMETP MOIOCTH NOJKeH OHTE
PdBeH HelloMy HeUeTHOMY WHCIY IOXyBOXH. OJHAKO H3-33 NOTEPb B JKHLKOCTH,
BAMONHAKIEH HOJOCTh (UMOTePAME B MeTakle CHepH MOKHO npene6pe';b),
Bakormen'rpa'rope, HAPAAY cO cTodAdeii, GyAeT cymecTsoBaTh H Geryimas BoIHa,
HECYINas PHOPrUI0 OT TeHepaTopa.

- KoadpnuuenT ycuiIeRus TAKOr0 KOHIEHTPATOPA, KAK TO HOKA3aHO B pa-
Gate [1], pasem K = blae, rne b m a — pagaycH cepsl H HOJQCTH, COOTBET-
CTBeHHO, & — TAHTEHC YrJa ImOTeph B KHNKOCTH.

' Jina mpoBepk: aTAX c000 paskeHMit HAMHM GBI MCOHTAH KOHIEHATPATOP, BH-
NOTHeHHH H3 aTOMHEHeBol cdepn pagmycom 100 sx. B ee merTpe Onli1a ce-

|
|
i

Qur. 2

Jiaga cepHYeCKas HMOMOCTH PagAycoM 7,5 Mm, KOTOPYIO MOKHO GLLIO 3amoJ-
HATH HccaeAyeMoit skuarocThio. Jlna yno6eTBa CMeHE JKHKOCTH, BBEJGHASA B
FONOCTh MBMOPHTOJIBHKX YCTPOHCTB M [JAA BH3yaabHOro HaGiiofeHHs B cfe-
pe 6HI0 chesaHO ABA CeKTOpHHX BHpesa. Ha ¢ur. 1 moxasam paspes sToro
KOHI[eHTpaTopa, a Ha ¢ur. 2 — ero BHEIIHAA BHA.

Ecin Takoli KOHNEHTPATOP OKJIGHTh TOHKHM CJI06M IHbO303ACKTPHIECKON
MO3aMKH, TO AMIAHTYAA KoieGaHHH CTeHOK moJocTH GyfeT MaKCHMAJIbHOM,
KOXIa 9acTora Kakoif-TA60 rapMOHHKN pafHANBHHX KoJieGaHWi cosBmajgaer ¢
OCHOBHOM pPe30HAHCHOH 4ACTOTOH MO3AHMKH, fyes = Nfpax. IlOCKOABKY pac-
!leﬂgan Pe30HAHCHAA YACTOTA PAfHAKBHHX KoJe(aHWH KOHUNEHTPATOpR JO:KHT
oKao 33 x2y, n coOCTBEHHAA PE3OHAHCHAA YacTOTA ITHEB0DJIEKTPHIECKOH MO-
3aHKH M3 KepaMUKH TATaHara Gapua ~ 580 xey, KOHIMEHTPATOP AOJKeH HaH-
Gomee HATeHCHBHO paGorarh B6anan 18- rapMoHNKYM paguaabHHX KoMeGaHMI;
Ha COCeHEX rapMOHAKAX AMIOIATYRa KojeGammit creEKHM modocTE Oymer He-
CKOJBKO HHKe. '

a ¢ur. 3 HoKasaHA YACTOTHAHA XAPAKTEPHCTHRA KoHmentparopa. Ilo ocm
abenAce OTIOMPHA JACTOTA SIEKTPHYECKOrO HANpPsKeHUA f, MOfaBaeMoOro Ha
IHe309JIOKTPHYOCKYI0 MO3AHKY (IPH ey = const), a MO OCH OPAEHAT — Ha-
npsiKeHHe M Ha TEAPodoHe, TOMEIMMEHHOM b IGHTP HOJOCTH. B KadecTse mpH-
eMHEKa 3BYKOBHX nasienmil (rmgpodora) HCnoap30BajicA MEHHATIODHWIA ma-
PHR s THTaHATa Gapma guamerpom ~ 0,2 ux [2] ¢ mpaMoanmeiiHOk YacToT-
Hoii xapakrepucTaxofl B maMepraeMoR o6nacra yacror. Kak Buano m3 dur. 3,
“TOTHAA XaP4KTOPHCTHERA KOHIONTPATOpa MMeeT PAA IHHKOB, mpAdeM Hab-
" GoapmIEe MHKH, 'KaK H CAEOBANO OKBAATH, PACHOI0KeHH B o6nacTn cobcTBen-

pOTCA ARA PAfa’ HMKOB: OTCTORMMG JPYT OT APYTa Ha ~ 33 x2y u OTCTOAIIHE
muxesol cdepH, BTopHe — K rapMOHEKAM Pe3OHAHCA NOJOCTH ('rapuonmmf
PBOHAKCA JIOJOCTH TOALRO HeveTHHe). IS Haraaj{HOCTE mOJ XapPaKTePHCTH-
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nempa:opa' HOROCTH BRNHTA BOROK (c2
i <npn)niw " mnocndea nom.t ( )
T BaA

Kol TOTKAME OTMeCHH Pe30HaHCH cq)epu, a Rnan-
PATHKAMH — De30HAHCH IIOJOCTH.

Ha ¢ur. 4 mo ocm aGeumce OT/0/eHH HOMEpa
FaPMOHHMK DafiRaJbHHX KOJeGanmil aMOMHHACBOI

" _cepH, a IO OCH OPAHHAT — COOTBOTCTBYIOI{HE
M gacrotw. Our. 5, amayormumas ¢ur. 4, orHo-

CHTCSH K Pe30OHAHCHHM Koae6aHMAM modoctTH. Tou-
KaMP H TeMHHMH KBajpaTtnkaMd Ha ¢mr. 4m 5
OTMeYeHH Pe3OHAHCH, HONy4YeHHWE U8 YaCTOTHON
XapaKTepHCTHKHA, H300paskeHHoir ma ¢ur. 3.
KpymouraMH n CBeTIHMH KBafpaTEKaMd OTMede-

... HH Pe30HAHCH, IIOJIY‘IGHB’HO H3 qac'ro'moﬁ Xapax-

TePHCTHKH, CHATOH C SJEKTPHYeCKOH CTOpOHE
kommenrparopa (¢ur.(6). Vs dur. 41 5 smmmo,

R\ (1) coﬁc'mennne YaCTOTH AelicTBHTEALHO XOpPOMO

YRIAAKBANTESA HA OPAMYIO IHHAD, npoxomzmyro ~
Yopes HATAJNO KOOP[MHAT.

Vs uacToTHOI | XapaKTePHCTHKE BHXHO, 9TO .
PeaoHaNCH CepH B TOIOCTH He COBIIAZAXT, IT0,
KOHEYHO, CHUIBHO yMeHbmaeT obmmit - xos(b(bnnn-
©HT yCHJeHNA KoRNeHTpaTopa. OpHAKO NONMHTKA

“HX COBMOCTHTL HOe HIPHBEJA K YyCIexy, Tak Kak

HeGonpmana omEGKA NPH HSMeHEHHE pajHyca -
moxqcTs (Hanpamep, Ha 2,5%) npmBoguT K CMe-
menmio maka Ha 10—12-it rapMoREKe npuMepHO
Ha 9eTBePTh AAMEH BoxHH. Ho fa)xe npm Hecon-
DafieEMHE STHX Pe3OHAHCOB KOBQPHIACHT YCHNOHAT
B JleHTPe KOHIEHTPATOPA MOAYIAETCA AOCTATOU-

_HMM, 9TO6H IONYIHTh KABHTANHIO B IONXOCTH,
_ sanoanemHol ofiolt. Tax, Hanpamep, Ha acToTax

543, 561, 593, 628 n 640 xey KaBHTAIlAA BOBHAKANS
IPH HaDPAKeHBH Ha nwaoa.uempmecxoﬁ Mogan-
Ke, paBHOM npumepso 15256,

danava MaMepeHEA BeNHYHNH KosGPuRmeRTS
YCHJIeHAA KOHIEHTPATOPA CBA3aHA ¢ Goxnmmuu
SKCHePHMORTAALHEHME TPYAHOCTAME H BHXOXNT 3a
npefeas HacToAmel cTaTeE.

'a ¢ur. 6 moxasam Y9ACTOK YacTOTHOM ~Xa- -

. PAKTOPHCTHKH KOHIEHTDATOpa, CHATHIH ¢ 3JAXT-

parseckoi cropomsl. IIpx aToM renepaTop aaeKTpH-
9ECKEX KoJeGaHMi- CORMHANCA ¢ IIHes02IeKTHM-
vecKoli MosamKof Wepes CODpOTHBIEHES, BaLpR-
MEHHe HA KOTOPOM HBMEHAJIOCH B 3aBHCAMOCTR
OT BeIHVEHN SKBHBANGHTHOIO CONPOTHRIQHMS,
Kommenrparopa. Ha §ur. 6 mo oom opammar. o™
KeHO HanprKenEe U Ha 9T0M CONPOTHBIOHNN,

Approved for Release 201 3/04/
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unrh KoafdunmenT mpeoGpasoBaHHMA NOABOAMMON MONMIHOCTH B MOINHOCTE,

manydaeMylo B Bogy (3]: n=1— %z 30%. Haxomen, Ha ¢ur. 7
‘””r—m\/ . IPHBE/IeH0 PAcHpefie/leHEe SBYKOBOTO JlaBNeHHA
d B OJHOM M3 MNOCKOCcTeH (POKANBHOTO HATHA KOH-
neaTpaTopa Ha uacrote 640 xey. Pacmpepnenenme
AaBJeHHA W3MEPANOCH TeM ’Ke MHAHHATIOPHHEM
OPHEMHUKOM, KOTOPHi MOT IIepeMeIIaThcsi B IpO-
CTpaHCTBE NIPH HQMOHIX KOOPKHHATHOLO YCTpOi-
crBa B Tpex HanpasiaeBmax. [lo ocm oppumEart
OTI0keHA BNeKTPOABMKYIaA CHJIA, PasBHBaeMas
NpHEEMHEAKOM, o ock abcmucc — paccroanne ! B
mmiuiaMerpax. Pajryc gokansHOro maATHA, HONY-
ueBHH# 3KcmepmMmentanbpo, 0,42 mm, OKasamca
HeCKOABKO MeHbHIe TeoperHuecxoro 0,46 mue [4].
Taxum o6pasom, naHHag paGora HOKA3KBAGT ~
BOBMOKHOCTb HCHOJNb3OBAHHA TBEPAOro TeJA B
L KadecrBe (POKYCHpyIOIIEro ycrTpoiicTBa € IoOCae-
6 lan nyomeit mepepadeil cPOKyCHPOBRHHOTO 3BYKA B
FHAKOCTh, YTO B HOKOTOPHX CAydasnX MOKeT GHTH
i ‘ ) Goilee BRTOXHEM, 9eM HCHOJL3OBAHHE N HOKy-

f ‘ CHpPOBANHEA CAMOil BCCIGyeMOH KHAKOCTH.

; Asrop BHpasaer Grarogapuocts JI. Jl. PozenGepry u M A. Ncaxosuay

3a pAJ NOJe3HHX COBETOB. _

JUTEPATYPA

| 1. M. A. Hcaxonuu Pesonancaoe T8O H3 TBEpJIOTO MavepHana AAK QoKycH-
| POBABRA YNBTPASKYKa. AKYCT. K., 1 , 1, 432—136.

2. E. B PosageHKO. Mmmamxnm mamempmecne NPHEMERKHE yXLTPA-
3. Mznym(ai A })956111 iy o IeNTPaTOpe, MPeAHAIHAYESHHOM JUIfl WO«
FrCupormwkx. aHCe HOPTHHE B KOH a . o 55
JTY9eHRA l;mmpastyxa pHcoxof MHTEHCHBHOCTN. ARYyCT. k., 1960, B,QP.’: 410411
4, 1. Jl. PoserGepr. O nounenrpa'ropax YABTPASBYKA. Tp. KOMEC, 10 axycm
AH CCCP, 1955, 8, 102—113

. Hne AH CCCP Mocrymsaa B emm.u
N AKYOTF‘IOG“"MMK’:"V"' ‘ © 7 HWOAR 1&1 |
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o ) | M. G. Sirotyuk ‘ | Lo :
i (Reprint from‘ACOUSTIC JOURNAL Academy of'Sciances of
 the ussa, vol. VIII No. 1, 1952) :

| The possibility of using solids as fbousing devioes;
- for the subsequenx transmission of fooused sound to
‘fluid is shown here. In some oases this turns out to
be more: expedienx than focusing with the fluid investi-:
gated‘ ‘"

High sound pressurés are obtained by means of

- various types of concentrators such as concave radiators,

lenses, mirrors and so on. These.devioes‘bringvabout a
converging wavefront in the fluid. 1In the feoal spot
area of such concentrators pressures engendering oavita-
~tion are readily obtainable. As the sound intensitv inp
”foreases, however, cavitation begins to fbrm already before p;
‘the focal spot, hence the increase of sound pressure at the -
focal spot proper is ‘Tretarded. ST ‘ ,
 Moreover, at a high intensity of the fooused;
sound nonlinear effects ot wavefornm distortion begin to
appear in’ the fluid. As it propagates in the fluid, a
ﬁsinusoidalewave gradually changesvinto.a,saw—toofhedpone,“

Hfmonios as a result of‘whioh nonlinear absorption inoreases
in the fluid This effect, too, restri“t"the"growth of
und pressure at the fooal spots

elease 2013/04/15 CIA- RDP80T00246A019600290001 3
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r—- f, If'we ereate a conrerging wave front in a solid ﬁ Vf
and feed sound energy into the fluid when osq:lletion -
EE AR P~e'has reached the required magnitude, it
becomes possible to eonsiderably reduce the difficulties
. mentloned above. . _

We. endeavored to obtain a converging wave front in 7
some 801ids, e.g., in an aluminum hemisphere provided =
st the outside with blene platforms oxn which piezo- .
electric mosaic is glued, in a system having the form
of & pafaboloid of revolution, and others. -In addition
,?Wé to the waves of the required form, however, many other -
‘“V'types of oscillations were present in these ooncentra-l o
o tors, hence their erfioiency was fhirly low. ,' : ‘7<Mf@f;‘-i

To produce a symmetric oonverging frqu Isakovidh 5
[1] suggested the use of a solid sphere having in its o
center a hollow filled with the fluid investigated.

| If the surface of such & sphere’is excited in

i’ysphase by, e.g,, & piezoelectric mosaic, one can obtain
 redial symmetric oscillations in their pure form. If _
" in the case of & traveling wave the inctease in spheri-«~w;?
cal concentrate is 2 kb (where k is the wave number and
b is the,radiue of the sphere) then by exciting the
‘sphere by the resonance frequenoiesvof.itsVradial_oseil-f\
lations we can obtain an additionallresonanoe gain, Its =
megnitude . depends -Qn” the losses in the material of the

| ‘sphere. It the inner cavity, too, is tuned in reeonanoe,
5:ithen we obtain another resonance gain whose magnitude
is determined by the losses in the fluid rilling the '
_vity.‘ The greatest amplitude in the dieplaoement of

Declassified in Part Se]nltl_zed Copy Approved for Release 20_1 3/04/15 CIA- RDP80T00246A019600290001 -3
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rthe'cavity walls ( and, accordingly, the greatest effi--
:ciencY) are due to occur when the resonances,of the radial

oscillations of the sphere and the cavity cOincide.”
To have maxirmm pressure at the center of the cavity
and a node of pressures on its boundary (this inhibits
. the arising of cavitation on the interface between the
fluid and the solid). the cavity diameter ‘mst be equal tc
a whole odd half-wave number. However, on account of
losses in the fluid filling the cavity (losses in the
middle of the sphere may be disregarded) there'will be}
in the concentrator alongside the standing wave a travel-v ;hj'
ing wave which carries the enmergy from the generator. .
| As is shown in [1/ the concentrator gain is
o K = b/ac , where b and a are the radii of the sphere and
the cavity, respectively; eris the tangent of the angle
of losses in the fluid. . .
To check these considerations we’teSted'a“conoenp o
trator made of an aluminum sphere with a 100 mm radius..ififf”H
~ In its center it had & spherical cavity 7.5 mm in radius
.. which could be filled with the fluid investigated. To
~ facilitate the change-of fluid, the introduotion of
instruments into the cavity and to make visual observa- o
";tion easier, two segments were cut off from the sphere.
kS Figure 1 shows the cross sectioh of this concentrator
while Fig. 2 gives its external view. AR e
S It around such & concentrator we glue a thin layer |
© . of piezoelectric mosaic the amplitude of. oscillations ;‘
"of the cavity“walls will be maxinal when B :

¢ Declassified in Part - Sanitized Copy Approved for Release 2013/04/15 : CIA-RDP80T00246A019600290001-3 :



r} any harmonic of radial osoillations coinoides with ——‘
" the’ f‘u.ndamental mosaic resonance frequenoy, ,j’fmo's = nf ‘?d.
_ Since the rated resonance frequency of radial concentre-

tor oscillations ranges in the neighborhood of 33 ko ,
while self-resonant frequency of the piezoelectric mosaic
of barium titanate ceramics is around 580 kg th,e conoen~ .
_ trator is bound to work most intensively near the 18th .
- harmonic of radial oscillations. On the neighboring
: "‘ﬁ_iharmonics the ampl:l:;ude of cavity wall oseillatione will --

"be somewhet smaller.

FiSo'v l‘ , -

Figure 3 shows the frequency-response curve or the" LT
concentrator. The frequency T of the voltage fed to the\{;"ﬁi-t B
-..'piezoelectric mosaio (with % en™ conet) 18 plotted

-against the ebsoiase, while voltage on the hydrophone O
placed in the center of the cavity is’ plotted egeinst the
ordinate. We used as a hydrophone a tiny barium titanate

| lgg_l}ere about 0. 2 mm in diameter [2] with ‘ reotilinearv ._J

RN e s vl
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Nr;;equenoy-reeponse curve in, the frequency range inveeti-
- gated. As 1e seen from Fig. 3 the frequeneybfesponse
_ecurve of the concentrator has & number of peaks, those
‘;of the greatest magnitude occurring (as.this should have
 been expected) in the range of selfbreeonant frequency of
the piezoeleotric mosaic (580 kc). We can readily see
that there are two kinds of peaks, viz., those at a
‘distance of about 33 ko and others at & distance of about
100 ke from each other. The former reletelto'harmonies-;
{i;wof radial oscillations of the aluminum sphere,;ihereae

the'latter'relate to0 harmonics of cavity‘resonance (whieh:;77

- are omly odd). _For greater olearness the dot® under the
"equares denote resonances of the cavity.
‘; In"Fig. 4 the harmonic numbers of radial oscill
" tions of the aluminum sphere are plotted against the -
‘]:dbseissa and the corresponding frequencies egainst the
 ordinate. Fjgure 5, analogous to Fig. 4, shows: the
lfi'resonanoe oscillations of the cavity. The dots and
{dark equares in Fige 4 and 5 designate resonnnces db-
?tained from the frequeney-response curve in Fig. 5‘;
5 Ciroles and lighx squares denete resonnnees obtained
“’evfrom the frequency-response ourve taken at the inpux
of the concentrator (Fig. 6)., From:migs. 4 and § we
'5wcan see that selfhresonanx frequencies do fit. vell on
3‘the straighx line paesing through the‘originiof‘fhe
' coordinates.~~“
We see fron the frequeney—respons curve that
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l the resonances of the sphere and the cavity do not
© " coincide. This, of course, reduces considerably the
| aggregate magnification of the conoentrstor.. waever,

the attempt to make them coincide was nnsuocessful since
1 & small error in changing the cavity rsdius (e.g., by
o 2.5%) leads to & displacement of the peak on the tenth -
.to twelfth harmonios by about one-quarter of the wavelength;f

Yet, even if these resonances do not coincide, the mag-"'
‘nification at the center of the oonoenfraroriiS'suffi-l
ciently great to obtain cavitation in the water-filled
cavity. Thus, e.g., at frequencies of 543, 561, 593 » :
628 and 640 ke oavitation was engendered by a voltage of;f’*
approximately 15-25 v at the piezoelectrio mosaio.~ '
Measurement of the magnification of the concentra-
tor involves considerable experimental diffionlties and
exceeds the scope of this paper. , -
o '~ Figure 6 shows a seotien of the frequenoy-responseg
“R;curve taken &t the input of the concentrator. The
; electrioc oscillation generator was conneoted'with the ‘
7'piezoeleotrio mosaio by a resistor on whidh voltage ohsnge'
in relation to the magnitude of the equivalenx conoen-
trator resistanoe. -Voltage U on this resistor is plotted
atainst the ordinate (Fig. 6). neasnrements oarried out
with a:mater-filled oavity are shown by the solid line,
whereas the dashed line shows the messurements effeoted
. with no watex in the oavity. It is possible with the - %
:aid of these curves to deternine the Q~fsctor5of the oon-,;;?-

'Release 2013/04/15- CIA- RDP8OT00246A019600290001 3



rlwater) and Qz - 85 without water. (depending only'upon H
r_szmeohancial 1osses).: If we know these Q-fhctors we. can <
”74fobta1n the feotor for the oonyersion of 1nput 1nxo pqwer_

Fig. B
| Finally, Fig. 7 shows the distribution of sound
7ppresaure in one of the planes of the fooal spot of the
concentrator at a frequency of 640 ko., The distribution
of pressure. was measured with the same niniature hydro-,
~phone whidh could move in space with fhe aid of a threef
‘ direetional coordinate device3 .‘The emr developed by thev*"
; receiver, ie plotted against the ordinate end distanoe 1

s B " TR « “ '&1 a‘ <1
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raxe theoretical one (0.46 mnm) /37.

: Thus it has been shown in. this paper “that solids ‘

~,-oan be used as foousing devices and that the sound fooused. e
by them can be transmitted to the fluid. - In some cases 7

© this is more expedient than to use for foousing‘the
o fluid investigated..

S Isakovich ror the:l.r valuable advioe.
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| SKCIEPHMEHTAJIBHOE HCCHEJIOBARNE TP I
' PABBHTHA VJILTPA3BYKOBOQ KABHTAIIAH HA YACTOTE 500 sety
| M. I'. Cupomwn )

Iipn - moMomu csepxcropocTaok doroperncrpmpyome#t yeranonxm - me-
1 Cllefonanoch PASBHTHO B IPOTeKAHNS RANNTAIEN Ha VacToTe 500 x2y B QORI .

Hccneposanne npouecca PASBHTHA yIBTPA3BYKOBOH KaBHTANMH IpOM3-
BOARJOCHE ‘B (OKaNBHON 06aacTH KOHIGHTPATOPA, ONHCAHHOTO B paGore [1],
Ha ero pesgHAHCHOH FacTOTEe ~ 500 xey. Hpomece KaBHTaNMHH M3Y9aJOA C HO-
MOMbIO CBEPXCKOPOCTHOM (oToperrcrpupyomei ycranoskr COP. Hawmepa
‘COP mosxer 6uTH BCmOMB30BaKa an6o Kak goroperacrparop c HenpepHBHO
PasBepTKON HccaelyeMoro aponecca Ha HeNOABWKHOM KHHOIIEHKe, aM60 Kak
“ryna BpeMenn», janomasn PANR HocjefoBaTedbHHX ¢oTorpadmit nponecca npu
CKOPOCTAX CheMKH 10 2,9-10* xadp/cex. Mpm pabore KaMePH B BapuanTe
{IYUN BpeMeHE» H306paskenme TIpA NOMOIMA NBYX OGBLOKTHBOB M prfa JIHHS
(1am30BAR BCTaBKA) CTPOHTCA Ha HeNONBHKHON KHHOIIGHK®, PACHOMNOMeH-
HOH mo pyre OKPYKHOCTH, B I{eHTpe KOTOpOH BpamlaeTcA 3epKaJo, Ilpn Bpa-
{leRHH 3eDKaNa Ha mieHKe IONy9aeTCA PAR KafpoB — H300paxeHHll 06beK-
Ta. Ilyvok ceera mepexonnr ¢ ONHOH AMH3H Ha JPYTIyI0 IPH BechMa MAJHX Ho-
BOPOTax 3epKalla M BeNWYHHA CMa3HBAHESN BePTHKAJNBHOTO KpasA H306parke-
HHA MeHbIe, 9eM pa3pemanlas caocobHOCTS onTHIeCKO# cacreMnl, Ha Bxog-
HOM 00BbeKTHRE PaCHOTIOMKeHK IpAMOYronbHue ABEapparMH, cMeIleHHHe IO
BEPTHKAJH H TOPH3OHTANH, OrPaHWTHBAIOMIHG BpeMA SKCIOHMPOBAHHA KaX-
Z0TO Kagpa.

. dneKTpomHoe CAHXPOHH3HpYIOIIee ycTpoiicTBo Kameps COP H03BOJIAET
CHHXDOHH3HPOBATh HAYAJbHOE IIOJOMKEHHE 36pKajla M HHHIOWHDYIOIGAH M-
OyJILC. CO BpeMemeM IPEXONla AKYCTHYECKHX KoueGaHMii B paiioH (okamsHOro
HOATHA KOHNEHTpaTopa.

Ha ¢ur. 1 noxaszama 6mok-cxema 9KCHOPHUMEHTAIbHOR YCTAHOBKHA AJs
CBEPXCKOPOCTHON KMHOCBHEMKH Pa3BHATHA YABTDa3ByKoBOii KaBurammm: 1 —
nyaeT ynpasiaenma COP, 2 — Kamepa COP, 3 — YABTPa3sByKoBO# KOHIEH-
Tpatop, 4 — IF'NC-2, 5 — ruddepennupyomee ycrpoiicreo, 6 — 3JeKTpH-
YeCKuil reHepaTop, 7 — WMImyabCHasm namma, B MOMEHT BKJIOYEHMA DIeKTpH-
4€CKOro reHepaTopa, IATAIONIero KOHIleRTpaTop, B fuddepeRnEpyoEeM ycTpoii-
CTB€ BHPaGaTHBaETCsA MMIYIIbC, KOTOpHIl MOAaeTCA Ha TeHEPATOP MPAMOYIOME-
HMX nMuyancoB I'IC-2. Temeparop 'MGC-2 mossomser OOJYYATE Ha BHIXOZeE.
HMOyJanc, 3afiepsKaHHHE OTHOCHTeIbHO sauyckaiomero. Ilpm cosmagenun
9TOro HMIYJIbCa ¢ KAKMM-THGO M3 HMIYJNbCOB, 00pasyomuMca Ipy BpalleHHH
38pKala B Kamepe, 3IeKTpHYeCKas cXeMa IyJbTa yOpaBIenus BHpaGaThH-
BaeT HEUUMHDPYIOMHUE MMIYIbC BHCOKOTO HANDSKeHMS, BaKHralomni JaM-
ny 7. IlonHoe BpeMs cheMEH NPHMEPHO PaBHAETCA NAMTEIbHOCTH BCHEITKH
JlaMITH,

Hamu wmcnoassosanace aMuyascHaA damna UOK-120, paborasmas npu
MaKcAMaAbHOH Harpyske. Ilns ypenmuemmsa APKOCTH NpPHMeHAJACH JHH3a,
ROHIEBTPHDORABINAS CBET JAMIH B (QoKajIbHON 06aacTw KOHIIeHTPATOpa.
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Sl oo

X -updacrore. onewma
-OBOTO- Ralpa COCTABAANO
MXQNNACA ONBH LepHox
fpm gByXpARHON JAHH3O-

i . - Qmr. 4
{ L . - * - . .
-I{apc. HSBECTHO, paspaj B HMITyahcHON JaMme HaUBHAeTCA IUPAKTHIECKH
cpasy mocne nq;ta;ln HEANHHDYIOWIEro EMIYIbCa M MAKCHMYM CBOTOBOHX FHEp-
rER DPHXONHTCA Ha NepBy0 Hononuhy ofmero BpeMen® paspsja. Humomaen-
Ka HpPH STOM SKCHORHPYSTCA HEPDABEO- - - ) '
mepHO. [lnn oupepmenenna oroil Hepas- { ]
HOMEPHOCTH GHIO HPOM3BENEHO SKCIO- . _
HHPOBAHNME INIEHKH B KaMepe OT CBeTO- : '
Boik nl:;ﬁl!:umnn. Ha ¢ur. 2 mo ocu oppn- = /¥
HAT OTIOKeHA BeJHIHHA IIOTHEOCTH I0- '
wepRens B, niMepenHas MERpodo-
roMerpou M®P-4,  a mo ocm abenmec—
DOPARKOBHE HOMGpa psAja MOCHex0Ba-
TeAbLHKX KaJPOB HA KAHONJGHKE; BpOMs
OKCHOEHPOBAHMN ' KKAOTO Kajpa Io-
crosEno (2-10-% cex). Kak BmgHO H3
rpadmKa, JOCTATOMHAS  IJIOTHOCTH
CHAMKA ROCTHIaeTCA TOABKO, HAYMHAA |
¢ 3-ré Kajpa, IpHYeM NP} SKCIOHEPO-
paEnH 6, 7 1 8 KagpoB ApKOCTH CBEYe-
HHA TAKOB&, 9TO IIOTHOCTbh IQYepHe-
HHA KHHOIJIOHKH INPAKTHIOCKH HO H3-.
MeHASTCA. B mandpHelimeM ApKocTh Oni-
CTpO 'TajaerT. S
OKCHepHMERTH N0 HCCJAeOBAHHIO
PASBHTHA YJILTPABBYKOBOH KaBHTANHH
IPOBOAMIKCH KaK B OTCTOABINOHCA IpH
KOMHATHO TeMIeparype, Tak H B TIia-
‘TeJbHO AETA3HPOBAHHON JHCTHIIHDO-
BaHHoi# Bojié, Bojla 3a1mBazach B peax-

8

"}

Dinomwocms sovemenss (P1epvew nenpaspowssm) 8 =300-100 \34

TopEHY cTaKaH Kommenrparopa [1], '0‘ T )
KOTOPHH OTAGIANCA OT OCTANBHOTO [ ———— T I 5
BHYTpeHHeIo 00BeMa KOHIGHTpaTopa ' . .
Impd IOMOME TOEKo IieHkH. [lerasu-  @nr. 2

poBaHHe . BOAH IPOH3BOAHAOCH IOJ BAKYYMOM HDH OJHOBPeMEHHOM obay-
ueHHM yABTPA3BYKOM, A0 IOJNHOIO NPeKPANEHHAA BHIeNEHHS y3Hpeil.
VIHTEHCRBHOCTH SBYKA ¥ AKyCTHYeCKHe JaBJeHHA B (OKaJbHOM NATHe KOH-

6 Aufym;ecm mypuan, N 2
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VI CRNYCOMAANBEGH BONHEL, 0  X

BosuBKHOBeHN® KaBmTANHM
BOSHHKHOBOHHMI0 KABNTAUROHEOr] I

dopumpoBatp $GOopuMy monm m g L BmTa-
.. Ha @ur. 3 noxasamm $ororpadum yme passmnanmeifica (craxmomapmok)
KABNTAIAE B OTCTOARMOMCA BOJe. 3[ech, KAK H HA APYTEX $urypax, npupe-
JON - NOCHOOBATEAbNHE DA NOSHTHBEHX OTHEUATEOB, BAATMX Yepes oaWE
Kazp. llepen mepBuM xagpom. sroit ~n‘noc.nenymlmx ¢uryp nam aupolimu i

Ha rafpax 2—3 skcumosmnmms
CBOYCHHA HMITYJLCHON JMaMIIM;
CTPYKTYypA KaBATAIIHH CTAHOBRNTCH

CpaBrmBas Kagp 3 n Karof-auf
MO}KHO BHJOTH, UTO 3a BpeMa CheM
KaBHTANHOHRBOHK o6nacTH Maxo

Beepxy oGiacTa KaBHTANEE =

Hel0CTATOMHA BCJAGJCTBHe Majod MPROCTH
PH 4—12 nepeskcmormposarw. Hosromy -
SxmyEMOll, NEWE HaTRHAA ¢ 14-T0 Kagpa.
H3 HOCHeHMUX KagpoB, HanpuMep 21-i,
-~ okono 100-40-% cex — o6man Popma
mm. 5 . . - X
KaJpax waGXOQanTeR BOCXONAMME (BOT-
BHP, IO-BHTHMOMY, IPeACTABIAIONMHe coboil ABmKymMEecy BBEPX, BMOCTE © Ho-
TOKOM JKHIKOCTH, Ta3obHe IYSHPLKE, o6pasyiolHeCA BCRORCTBHe XaBETA-
LHOHHOH nerasanmm BomH. IIpm HapETanmum B AerasmpoBamHON BOXe TARMX
nysHpbkos He Habuaogaerca. B mocaepmen cay4ae, HO-BEAHRMOMY, HMOOT
MeCTO TAK HasnBaeMas «NapoBaf KABHTAI(HAM, KOI/la KABATAIHOHHAA NOAOCTH
JALONHAGTCA TONBKO HAPAMH BOXH H B LOAYHOPHON CKATHA 3aXJOMKMBAOTCA
HOJHOCTEIO, Lo " :
Ha ¢ur. 4 noxasam Tamwaamk wponece 3apoXKIeHNA KABHTAIWH B IETABH:
POBRHHOH Boje. 3apomgeHHe KABUTAIAR XOpONIO BHAHO, MOCKOABKY ONA
IOABIACTCA JHIIL YePe3 MeCTh KajAPoB LHOCHe KAIATA SKCIOBHDOBAHNA ILIeH-
KH B MOMEHT IIpHXO/{a 3BYKOBHX KpNoGanuii B ¢oKambHOe mATHO KORTIORTpA-
TOpa. 3ReCh KOXMYeCTBO KaBNTAITHOHHNX CHOIJIGHME HONPOPHBHO PACTOT OT
Kanpa k xaapy. Hempepusso pacryr mo Bexmwmme B caMm CKOIZIGHHA; 0CO-
GeHHO BaraAmHO 5T0 BMEHO Ha Qur] 5. Ilpu onraMannmol ApKOCTR CBOWEHHSA
AMIOYAbCHOM JaMNK, HaymAan ¢ 20+21-ro Kajipa 3R6Ch TaK:Ke Jyume HpOsB-
TAGTCA TOHKAA CTPYKTYPa KAaBHTAKHOHHHX CKOILIOHHN; B TO e BpeMf He-
Gonbmme cKomnrenms kKaBMTAmHEM H3-3a MAJOHl 0CBEINeRHOCTH HA CHAMKe HpPO-
nagaior, . :
Ha ocHosanmm mposenemmo#t ol CIIeDEMEHTaNbHOH paGoTh H obpaGorkm .
Gonbmoro wmcia ¢ororpadmit, no?(asunalonmx 3aPOXKACGHAC H HPOTEHARHE

* Samermu, wrO nentp dororpadmi &rn;iaem HeRTpY (QORANLROTO mATHA..
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| EXPERIMENTAL INVESTIGATION OF THE DEVELOPMENT OF ULTRA-
SONIC CAVITATION AT A FREQUENCY OF 500 ke
I M. G. Sirotyuk

A T T

o

(Reprint from ACOUSTIC JOURNAL, Academy of Sciences or

} the USSR, vol. VIII, No. 2, 1962,

TRy

ST

The de#elopment_of cavitation at a frequency of
500 ko at the focal spot of an ultrasonic eoncentra;orl
was studied with the aid of a superhighspeed camera. It
was found that during one or several periods of acoustic

;;f;f“ ! oscillations a small hole can grow into a cavity several
w'_ t k:" tenths of a millimeter“in size. Cavitation threshold for
§ 'ﬂﬂ | gas-free water at the focal spot was found to be 380
5o atmospheres.

LES

RIS 2 ol

The development of ultrasonic cavitation was studied 'f;ii*ff
in the fooal area of a concentrator described in /1/ at
a resonance frequency of about 500 kc. This was done
with the aid of a superhighspeed SFR camera used either
for the uninterrupted recording of the process investi-
gated on a motionless film or as a "slow-motion" camera ‘
taking a series_ of successive shots of the process with ex- e
posures up to 2,5 x 10% frame/sec. When operating as a
"slow-motion camera" the image with the aid of two objec~-
tives and a number of lenses (lens insert) is reoorded on a
motionless fllm placed along a circular arc.iﬁ{jivAxlthe ‘

feadiy
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center of it a rotating mirror projeots 8 R I
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E' r_;ries of frames (images of the object) on the film. The ;7
é pencil of rays passes from one lens to another at extreme-- : ;?,
~§ ly small turns of the mirror, and the- blurring of the | -?;
f? .. vertical edge of the image is considerably less than the ;g
; resolving power of the optical system. The inlet objec- §§
: tive is provided with rectangular diaphragms displaced ;;
g vertically and horizontally which limit tnq exposure of ~é;;
: each frame. - | ;i*
The electronic synchronizing device of the SFR camers ?E
permits to synchronize the initial position of the mirror %ﬁ:
and the initial pulae with the time of arrival of the gf:
~ acoustic occillations in the ares’ of the fbcal spot of %Ex
: the concentrator. ' L - ~ftf%
 E H -
-

Fig. 1.

o
e
e

Figure 1 ahows the block diagram of an experimental

~plant for the superhighspeed filming -of ultrasonic cavi-
tation.A Hbre l is the SER control desk 2 is the SER ._J /

EE F 58
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e v S o T
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i%i r_;mera, 3 is the ultrasonic concenxrator, 4 is a GIS-2 - ;

ko generator, 5 is the differentiator,_s is ah ;iéctric ‘h- g

generator, 7 is an oscillation tube. When the electric QQU

generator which feeds thé concentrator is switched on, -;?
? & pulse is generated in the differentiator from where it %:
is féd to”the»square-puise generator GIS-2. This genera- g“

S tor yields at the output a pulse which is delayed with . .

| f | _ respect to the triggering pulse. then this pulsevcoin- ?

ar;
i3

- : cides with any of the pulses formed by the'rotation of
the mirror in the camera the electric circuit of the”
control disc generates & high-voltage triggering pulse
which fires tube 7. Total photogrephing time is roughly
/ equal to the duration of the flash i:n the tube.

- We used an IFK-120 tube operating under maximum |
load. To increase brightness we uagd a lens which con-
centrated the light from the tube in the focal area of
the concentrator, |

iy SRR MO W ST BN o 1 -4
» - B R .

-,*.
Ay

The development of cavitation was photographed at

-y

ﬂ*—yrgrpfm{ f St gt ANy ol Fates ol

|
\; | ' arate of 5x 10° frames per second. Exposure of each

;’:3' frame amounted to 2 x 10~° sec, i.e., one frame corresponds
| to one period of ultrasonic oscillations. The Tumbexr of

;;T frames (with a two-row lens insert) was 80.

Ly

As is known, discharge~in the oscillation tube '%
/ virtuhlly'begins immediately upon pulsing and luminous ,%4
energy reaches.a peak during the first half of the total B
discharge time. The film is exposed irregularly, and g,
to determine this irregularity it was exposed to light ’ f’
LfiESheB in the camera. In Fig. 2 the magnitude of fihn-_J '?'
—_— 8 28
: n - e
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ff;iackening density B measured with a niofophﬁmomete: _
MP-4 is plotted against the ordinate, while fhe.seiiél
numbers of & successive series of frames of the film are - - -
plotted against the abscissa. Exposure of’eéch frame
was constant (2 x Zl.O'6 sec). We see from the diagram
that the magnitude of blackening density béeomes suffi=-
cient from the third frame on, and that for frames 6, 7
and 8 the brightness of the light source is such that
the blackening density of the film remains virtually }
| ~ unchanged. Subsequently brightneas decreases quite S
i - i rapidly. :

TR TP T G TN S g
gﬁ( B 374K . .

: . ¥
£
B
3 ;éd};
Key: 1) film blackening density (opacity logarithm) B = 300~ ]
100 log 'H 2) nnnbers of exposed frames. el __J -
DecIaSS|f|ed in Part Sanltlzed Copy Approved for Release 2013/04/15 CIA- RDP80T00246A019600290001 3; .




‘De-cla-ssified in Part - Sanitized Copy Approved for Release 2013/04/15 : CIA-RDP80T00246A019600290001-3 -

R T it i

l__ Ultrasonic cavitation was investigated both in ‘

water standing at woom temperature as well as £ in ca.refnlly 2 |
degessed distilled water. The fluid was poured into the - - «
reaction vessel of the concentrator- /17 separated from r-
the concentrator's remaining inner volume by means of . ’
a film. The water vias degassed under vacuum and siml- e t'
taneously exposed to ultrasound until bubble formationy
totally ceased. Sound intensity and pressure at the - ,‘?»
focal spot of f.he éoncentrator corresponding-to cavita= - - - %
tion threshold in atill and gas-free water are given : ' ¥

in the table.

R T L
LT
¥ . . .

SR I

Key: 1) state of water- 2) aversge sound intensity at

focal spot, watt/om?; 3) maxigcun sound intensity at the '
center of focal spot, watt/cm“; 4) peak pressure at the :
center of focal spot, atm; 5) still- 6) gas-free. N

RS o B -

Average sound intensity was determined according
to a procedure described in /27. Maximum sound inten-
sity at the center of the focal spot was determined

L5 A s s B s

graphically with the aid of experimental 47 wwd ourves

of pressure distribution in that spot. Pressures were *
N caloulated for simmdoidal waves. - It may be expected, - r'
i Llfwever, that with the very high pressures obtained the __J "
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r wave will be saw~toothed in shape, hence peak pressure ! i
‘values will be somewhat higher.
' The arising of cavitation was determined by 1)
visually observing the focal spot area through a miocro-

scope, and 2) the ocourrence of cavitation noise recorded

by a hydrophone placed at a distance of 50 mm from the
focal spot in order not to deform the field and not to )
lower the cavitation threshold. '

Figure 3 ‘shows the- photographs of steady-state oavi-'
tation which already. developed 21 in still water. Here, as well

as in the other. figu:res we bring a successive series

of positive prints 'of every other frame. The first frame
of this and the following figures has  a scale where

one division corresponds to 1 millimeter.*

Frames 2 and 3 are underexpogsed becauae of insuffi- e SR

cient brightness of the pulse tube, while frames 4
through 12 are overexposed. Thus the structure of cavi-
tation becomes discernible only after the l4th frame.

If we compare frame 3 with any of the last ones,
e.Z., the tmgnty-first frame, we can see that for the
entire duration of filming (ablont 100 x 10"'6 sec) the

overd®l shape of the cavitation region has hardly changed.
In the upper part we see ascending "branches" 'whioh'_ .

apparantly consist of gas bubbles moving upward to-

gether with the flow of the fluid. These bubbles formed

as a consequence of cavitation degassing of the water.

The center of the photograph oorresponds to the center
L_r the focal spot.
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r_; the other hand, these bubbles have not beenusesn in -_1 g;

' gas-free vater. In this case there sgems to take place “zﬁ
s _the‘so-calied "vapor cavitation", i.e., the cavity is Y {;;
filled only with water vapors and during the compression %f;

half-period it collapses completely. : | ,?é

Figure 4 shows a typical case of cavitation arising ,%f

in gas-free water. It is easy %o fbllow’sinoe cavitation v> '§?

arises oily after 6 frames from the beginning of exposuié_i‘7'7’f*“'ﬁi

when the sound oscillations reach the focal spot of,fhe‘;
concentrator. Here the mumber of cavitation clusters

;
L
we

R

b3}

grows continuously from frame to frame. Equally continuous
is the growth in size of the clusters proper, as is shown

very clearlyjin Fig. 5.‘ The very fine'strncture of the

PR T e A 2
i A PN B 8
7 Lm

cavitation clusters is better visible after frame 20 or 21
with optimal brightness of the oscillation tube. Small |
cavitation olusters,however, -are invisible because of
generally insuffioient brightness of the light source. o

On the basis of the tests and the laige mmber of.»

‘photographs showing the arising and development of cavi- e

tation at the:-: focal spot of the concentrator at a .

frequency of approximately 500 ko the following infer.
ences can be drawn, '

1. Cavitation threshold in still water containing
undissolved gas bubbles is approximately lﬁo,atmﬁépheres,./ i

(pressure at the center of the focal spot);.fbr gas-
free water it rises in individual cases up to about 380

- . L T i
B % T T AR b e OR pet & el e B R

atmospheres (see table).
2. As a rule oavitation does not ‘arise at the
[cenxer of the focal spot. This means that alonsside ..J

R TNt T TR T SR T e

" Declassified in Part - Sanitized Copy Approved for Release 2013/04/15 : GIA-RDP80T00246A019600290001-3 -



Déc?laséifiled' in Part - Sanitized Copy Approved for Release 2013/04/15 : CIA-RDPSQT00246AO19600290001-3

4" N
"
4
§
i
3

;

T o
i
i
i
g

"

rf

CIA-RDP80T00246A019600290001-3

" Declassified in Part - Sanitized Copy Approved for Release 2013/04/15 -



R L I Y VS preTes
R S S

Fadvie el

SRR PSS Y

RIS E AN P SN R 1 e PP PN QS SR TP S PRI S NPT E PSS
B P T 0% TR e L

sdngis

i b 455 41

R AL ] s PREEPEIE
-f Declassmed |n Part Sanltlzed Copy Approved for Release 2013/04/15 CIA RDP80T00246A019600290001 3 o

r_Zgh pressures the formation of cavitation also requlres

the presence of nuclei holes: withnaurandamfposition. Their

number, however, is small.

3. During one or several periods of acoustic
oscillations a nucleus can grow into a cavity with &,
diameter of several tenths of a millimeter (see, e.g.,
Fig. 5). Subsequently the cavity grows from period to
Period and attains in some tens and, occasionally,
hundreds of mioroseconds the size of several nillineters;
in diameter. , -

The author seizes the oocasionrxo.shank;LJ D.‘ Ter
Rozenberg  for. his:valuable suggestions. - B
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